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\S 0. Introduction
Lie ,
. $b$ ([18] ). – ,
$q$
. $(L, V)$ $q$ $A_{q}(V\cdot)$
( , [8]). $A_{q}(V)$
[3], [15], [17], [19] . [8] $A_{q}(V)$
PBW ,, $(L, V)$
$f$ $q$ $f_{q^{\text{ }} _{ }}$ .
$f$ $b$ $q$ . $b$ $b(s)$ $(L, V)$
$(L, V^{*})$ ${}^{t}f$ ${}^{t}f(\partial)$
${}^{t}f(\partial)f^{s+1}=b(s)f^{s}$ . $g\in A_{q}(V)$ , $\iota_{g(\partial)}$
$A_{q}(V)$ , ’b $b_{q}(s)$
$\iota f_{q}(\partial)f_{q}^{S}+1b(=Sq)f^{s}q$ $(s\in \mathbb{Z}_{\geq 0}:)$
$-$
. $b(s)= \prod_{j}(S+a_{j})$ $b_{q}(s)$ ( ( )
$b_{q}(s)= \prod_{j}.q_{0}^{S}.\cdot[:.+aj-1\mathrm{i}S+.a:j]_{q0}$
. $q_{0}\text{ }.(L, V)$ B, $C$
-
Lie $q0=q^{2}\partial$ :
$q_{0}=q$ , $[n]_{q0}= \frac{q_{0}^{n}-q_{0}^{-}n}{q_{0}-q\mathrm{o}-1}$ , type
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. $A$ $b$ $q$
Capelli identity $q$ [14] .
. $\mathfrak{g}$ $\mathbb{C}$ Lie , $\mathfrak{h}$
Cartan . root $\triangle$ , positive root , simple root
$\triangle^{+},$ $\{\alpha,\}_{\in I_{0}}$, . $I_{0}$ index set . Weyl
$W$ . $w_{0}$ $W$ . $i\in I_{0}$ simple coroot, simple
reflection $h_{i}\in \mathfrak{h}$ , $si\in W$ . $\mathfrak{g}$ $U(\mathfrak{g})$ $x\vdash+^{t_{X}}$
, ${}^{t}h_{i}--h_{i},$ $t_{X_{\alpha}=x}$- . $\{x_{\alpha}|\alpha\in\triangle\}$ ( Chevalley basis
. $(, )$ $(\alpha, \alpha)=2$ ( $\alpha$ : short root) invariant symmetric bilinear form
.




$U_{q}(\mathfrak{g})$ . $E_{i}$ , $F_{i},$ $K_{i}^{\pm 1}(i\in.I_{0})$ ,
$\mathbb{C}(q)$ :
$K_{i}K_{j}=K_{j}K_{i}$ , $K_{i}K_{i}^{-1}=K_{i}^{-1}K_{i}=1$ ,
$K_{i}E_{j}K_{i}^{-1}=q_{i}^{a_{i\mathrm{j}}}E_{j}$ , $K_{i}F_{j}Ki^{-1}=q_{i}^{-a_{j}}\dot F_{j}$ ,
$E_{i}F_{j}-F_{ji}E=\delta ij^{\frac{K_{i}-K_{i}^{-}1}{q_{i}-q^{-1}i}}$ ,
$1-a \sum_{s=0}^{\mathrm{j}}i(-1)^{s}E_{ij}^{1a_{ij}-}-sEEs=\mathrm{o}i$ $(i\neq j)$ ,
$\sum_{0s=}^{1-a_{i}}(j-1)^{s}.\cdot F_{iji}^{1-s_{F}}-ai\mathrm{j}FS=0$ $(i\neq j)$ .
$q_{i}=q^{d_{i}}$ , $[m]_{t}= \frac{t^{m}-t^{-m}}{t-t^{-1}}$ ’ $[m]_{t}!= \prod^{m}s=1[S]t,$ $= \frac{[m]_{t}!}{[n]_{t}![m-n]_{t}!}$
. $U_{q}(\mathfrak{g})$ $U_{q}(\mathrm{b}^{\pm}),$ $U_{q}(\mathfrak{h})$ , $U_{q}(\mathfrak{n}^{\pm})$ :
$U_{q}(\mathrm{b}^{+})=\langle E_{i}, K_{i}^{\pm 1}|i\in I_{0}\rangle$ , $U_{q}(\mathrm{b}^{-})=\langle F_{i}, K_{i}^{\pm 1}|i\in I_{0}\rangle$ , $U_{q}(\mathfrak{h})=\langle K_{i}^{\pm 1}|i\in I_{0}\rangle$ ,
$U_{q}(\mathfrak{n}^{+})=\langle E_{i}|i\in I_{0}\rangle$ , $U_{q}(\mathfrak{n}^{-})=\langle F_{i}|i\in I_{0}\rangle$ .
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$U_{q}(\mathfrak{g})$ $xarrow+t_{X}$ :
${}^{t}K_{i}=K_{i}$ , ${}^{t}E_{i}=F_{i}$ , ${}^{t}F_{i}=E_{i}$ .
$U_{q}(\mathfrak{g})$ Hopf
$\triangle(K_{i})=K_{i}\otimes K_{i}$ , $\triangle(E_{i})=E_{i}\otimes K_{i}^{-1}+1\otimes E_{i}$ , $\triangle(F_{i})=F_{i}\otimes 1+K_{i}\otimes F_{i}$ ,
$\epsilon(K_{i})=1$ , $\epsilon(E_{i})=\epsilon(F_{i})=0$ ,
$S(K_{i})=K_{i}^{-1}$ , $S(E_{i})=-E_{i}K_{i}$ , $S(F_{i})=-K_{i}^{-1}F_{i}$ ,
, $\mathrm{a}\mathrm{d}:U_{q}(\mathfrak{g})arrow \mathrm{E}\mathrm{n}\mathrm{d}_{\mathbb{C}}(q)(Uq(9))$ :
$\mathrm{a}\mathrm{d}(x)y=\sum_{i}X_{i}(1)S(2)y(_{X_{i})} (\Delta(x)=..\sum_{i}x_{i}^{(1})(2)\otimes X_{i})$
.
( ) $U_{q}(\mathfrak{n}^{-})$ weight $\mu$ weight space $U_{q}(\mathfrak{n}^{-)_{\mu}}$
.




$\sum_{k=0}^{-a_{i\mathrm{j}}}(-q_{i})^{-}kE-a\dot{.}\mathrm{j}-k)E_{j}E_{i}i((k)$ $(i\neq j)$ ,
1 $(F_{j})=\{$
$-K_{i}^{-1}E_{i}$ $(i=j)$
$\sum_{k=0}^{-a_{ij}}(-q_{i})^{k}F^{()}FjF_{i}^{(k}-a_{i}\mathrm{j}^{-})ik$ $(i\neq j)$ .
$E_{i}^{(k)}= \frac{1}{[k]_{q_{i}}!}E_{i}^{k},$ $F_{i}^{(k)}= \frac{1}{[k]_{q_{i}}!}F_{i}^{k}$ . PBW
. $w\in W$ $w=s_{i_{1}}\cdots$ s| , $T_{w}$
$T_{w}=Ti1\ldots\tau_{i_{t}}$ . $w$ .
$(, )$ : $U_{q}(\mathrm{b}^{-})\cross U_{q}(\mathrm{b}^{+})arrow \mathbb{C}(q)$ –
([4], [20]):
$(y, xx’)=(\triangle(y), X\otimes X)’$ , $(yy’, x)=(y\otimes y’, \Delta(x))$ ,
$(K_{i}, K_{j})=q^{-(\alpha_{i},\alpha_{\mathrm{j}}})$ , $(F_{i}, E_{j})=-\delta ij(q_{i}-q_{i}^{-1})^{-1}$ ,
$(F_{i}, K_{j})=0$ , $(K_{i}, E_{j})=0$ .
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$\Delta(y)\in K_{\mu^{\otimes}}y+\sum K_{\mu i}-\alpha Fi\otimes r’(i\in I_{0}iy)+(\bigoplus_{\nu\neq\alpha_{i}}K-\nu U_{q}(\mathfrak{n}^{-})-\nu\otimes Uq(\mu \mathfrak{n}$
.
$-)-(\mu-\nu))0< nu\leq\mu’$ .
; $(y, xE_{i})=(F_{i}, E_{i})(r_{i}’(y), x)$ $(x\in U_{q}(\mathfrak{n}^{+}))$ (1.1)
.







, $l_{I}= \mathfrak{y}\oplus(\bigoplus_{\alpha\in\Delta_{I}}\mathfrak{g}\alpha)$ ,
$\mathfrak{n}_{I}^{\pm}=\bigoplus_{\alpha\in\triangle}+\backslash \Delta I9\pm\alpha$ ’
$W_{I}=\langle s_{i}|i\in I\rangle$
. $L_{I}$ $1_{\dot{I}}$ . E $\mathfrak{n}_{I}^{+}\neq 0,$ $[\mathfrak{n}_{I}^{+}, \mathfrak{n}_{I}^{+}]=0$
. $:\sim$
$I=I_{0}\backslash \{i_{0\}}$
$(i_{0}$ ( 9 higheSt rOOt
$\theta=\sum_{i\in I_{0}}m_{i}\alpha i$
& $\dot{m}_{i_{0}}=1\text{ }$).
$arrow$ $(L_{I}, \mathfrak{n}_{I}^{+})$ . $\mathbb{C}[\mathfrak{n}_{I}^{+}]$ .
Killing $(\dot{\mathfrak{n}}_{I}^{+})^{*}\simeq \mathfrak{n}^{-}I$ , $\mathbb{C}[\mathfrak{n}_{I}^{+}]$ ( $S(\mathfrak{n}_{\tau}-)=U(\mathfrak{n}^{-)}I$ – .
$\mathfrak{n}_{r}^{+}$ $L_{I}$-orbit $C_{1},$ $C_{2},$ $\ldots,$ $\mathit{0}_{r},$ $C_{r+1}$ . index
closure relation
$\{0\}=C_{1}\subset\overline{C_{2}}\subset\cdots\subset\overline{c_{r}}\subset\overline{c_{r+}1}=\mathfrak{n}_{I}^{+}$
. non-open orbit $r$ . $1\leq P\leq r$ ,
$\ovalbox{\tt\small REJECT}$ $\mathcal{I}(c_{p})$ , $m\text{ }r$ $\mathcal{I}^{m}(c_{p})$ .
([21]): $\iota...\cdot$ . $.\cdot$. . $\cdot$
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(i) $\mathcal{I}^{m}(C_{p})=0(m<p)$ .
(ii) $\mathcal{I}^{p}(o_{p})$ $1_{I}$ .
(iii) $\mathcal{I}(C_{p})=\mathbb{C}[\mathfrak{n}_{I}]+\mathcal{I}^{p}(op)$ .
$\mathcal{I}^{p}(c_{P})$ highest weight vector , weight $\lambda_{P}$ .
$(L_{I}, \mathfrak{n}_{I}^{+})$ , orbit $C_{r}$ highest weight vector $f_{r}$
.
, weight $\lambda_{r}=$ -2\varpi ’ . $\varpi_{i\text{ ^{ }\alpha}i_{0}}$
weight . , $I=I_{0}\backslash \{i_{0}\}$ $(L_{I}, \mathfrak{n}_{I}^{+})$
. $\mathfrak{g}$ $i_{0}$ 1 Dynkin diagram ( $\circ$ $i_{0}$
). .
(I) $A_{2n-1}$ $arrow 1$ . . . $\underline{n-1nn+1}$ . . $.arrow 2n-1$
(II) $B_{n}$ $\mapsto$. $\cdot$ . . $-\bullet\Rightarrow\bullet$
(III) $C_{n}$ $\sim\ldots-\bullet\Leftarrow 0$
(IV) $D_{n}$ –.. .. $\cdot$.: $\cdot$ .
$\overline{.1^{:}}$
$/^{\sim}\cdot$ .., :.
(V) $D_{2n}$ –..$\cdot$ .1 $-.rightarrow \mathfrak{l}$.







$U_{q}(\mathfrak{g})^{\text{ }}.\text{ }U_{q}([_{I}.),$ $U_{q}(\mathfrak{n}_{I}^{-})$ .
$U_{q}(1_{I})=\langle E_{i}.’ Fi, K_{j}^{\pm}|i\in I,j\in I_{0}\rangle$,
$U_{q}(\mathfrak{n}_{I}^{-})=U_{q}(\mathfrak{n}-)\mathrm{n}T^{-}w_{J}q1U(\mathfrak{n}^{-})$ .
$w_{I}$ Weyl $W_{I}$. .
$w_{I}w_{0}$ $w_{I}w_{0}=si_{1}si_{2}\ldots si_{k}$
$\beta_{t}=s_{i_{1}}\cdots S_{i}t-1(\alpha_{i_{t}})$ , $\mathrm{Y}_{\beta_{t}}=T_{i_{1}}\cdots T_{i_{t1}}-(F_{i_{t}})$ $(1 \leq t\leq k)$
. .
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2.1. (i) $\mathrm{a}\mathrm{d}(U_{q}(\iota I))U(q)\mathfrak{n}_{I}^{-}\subset U_{q}(\mathfrak{n}_{I}-)$ .
(ii) $\Delta^{+}\backslash \Delta_{I}=\{\beta_{t}|1\leq t\leq k\}$ , $\{\mathrm{Y}_{\beta_{1}}^{n_{1}}\cdots \mathrm{Y}_{\beta}^{n_{k}}k|n_{t}\in \mathbb{Z}_{\geq}0\}$ ( $U_{q}(\mathfrak{n}_{I}^{-})$
.
(iii) $\mathrm{Y}_{\beta}(\beta\in\Delta^{+}\backslash \Delta_{I})$ $w_{I^{W_{0}}}$ , $U_{q}(\mathfrak{n}_{I}^{-})$
2 .
$U_{q}(\mathfrak{n}_{I}^{-})$ $\mathbb{C}[\mathfrak{n}_{I}^{+}]$ $q$ .
$f$ $U_{q}(\mathfrak{n}_{I}^{-})$ weight vector , weight $\mu=-\sum_{iI0}\in\alpha m_{ii}(m_{i}\in \mathbb{Z}_{\geq 0})$
.
$f\in$
$\sum_{+,\gamma_{1},\ldots,\gamma mi_{0}\Delta\in\backslash \Delta I}\mathbb{C}(q)\mathrm{Y}_{\gamma}\cdots \mathrm{Y}1\gamma_{m_{i}}\text{ }$
, $f$ $\deg f=m_{i_{\text{ }} }$ .
$\mathbb{C}[\mathfrak{n}_{I}^{+}]$ multiplicity free $1_{I}$ I $\mathcal{I}(C_{P}),$ $P(c)p$
$q$
$U_{q}(\mathfrak{n}_{I}^{-})$ $U_{q}(1_{I})$ (Cp), $\mathcal{I}_{q}^{p}(C_{p})$ – .
$\mathcal{I}_{q}(C_{p})=U_{q}(\mathfrak{n}_{I}^{-})\mathcal{I}^{\mathrm{P}}(qc_{p})=\mathcal{I}_{q}^{p}(C_{p})U_{q}(\mathfrak{n}_{I}^{-})$ (2.1)
([8]). $f_{q,p}$ $\mathcal{I}_{q}^{p}(C_{p})$ highest weight vector , $\deg f_{q,p}=P$
, $f_{q,r}$ $q$ .
22. $\mathfrak{g}=\mathfrak{s}[_{2n}$ , simple root index set $I_{0}$ 1(I) .
$1_{I}\simeq\{(g_{\iota}, g2)\in \mathfrak{g}\mathfrak{l}_{n}\cross \mathfrak{g}\mathfrak{l}_{n}|\mathrm{t}\mathrm{r}g_{1}+\mathrm{t}\mathrm{r}g_{2}=0\},$ $\mathrm{n}_{I}^{+}\simeq M_{n}(\mathbb{C})$
, non-open orbit $n$ . $f_{n}(x)=\det x$
.
$q$ . 1 $\leq i,j\leq n$ $\beta_{ij}\in\Delta^{+}\backslash \Delta_{I}$ $\beta_{ij}=$
$\alpha_{n-i+1}+\cdots+\alpha_{n}+\cdots+\alpha_{n+j-1}$ , $\mathrm{Y}_{ij}$ $\mathrm{Y}_{ij}$ .
$U_{q}(\mathfrak{n}_{I}^{-})$ $\mathrm{Y}_{ij}(1\leq i, j\leq n)$
$\mathrm{Y}_{ij\iota=}\mathrm{Y}_{k}\{$
$q\mathrm{Y}_{k\iota^{\mathrm{Y}}}ij$ ($i<k,$ $j=l$ $i=k,$ $j<l$ )
$\mathrm{Y}_{u}\mathrm{Y}_{ij}$ $(i<k,j>\iota)$
$\mathrm{Y}_{k\iota}\mathrm{Y}_{i}j+(q-q-1)\mathrm{Y}kj\mathrm{Y}il$ $(i<k, j<\iota)$
$\mathbb{C}(q)$ ( $U_{q}(l_{I})$ adjoint ). $f_{p}$ $(1\leq p\leq n)$
$q$
$f_{q,p}= \sum_{\sigma\in sp}(-q)\downarrow(\sigma)\mathrm{Y}_{1},(1)\sigma\ldots \mathrm{Y}_{\mathrm{p}},\sigma(p)$
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, $f_{q,n}$ $q$ . ( $q$
[6], [13] . (V) , $f_{q,r}$ Pfaffian $q$ )
\S 3. $b$ $q$
$(L_{I}, \mathfrak{n}_{I}^{+})$ $b$ .
$h\in \mathbb{C}[\mathfrak{n}_{I}^{-}]\simeq s(\mathfrak{n}_{I}^{+})$ $h(\partial)$
$h(\partial)\exp(X, y)=h(y)\exp(X, y)$ $(x\in \mathfrak{n}_{I}^{+}, y\in \mathfrak{n}_{I}^{-})$
. $f_{r}$
${}^{t}f_{r}(\partial)f_{r}^{S}+1b\Gamma=(_{S})f\Gamma s$ $(s\in \mathbb{C})$
$b_{r}$ , $b$ . $\deg b_{r}=r$ . 1
$b$ .
(I) $b_{r}(s)=(s+1)(s+2)\cdots(s+n)$ $(r=n)$
(II) $b_{r}(s)=(s+1)(s+ \frac{2n-1}{2})$ $(r=2)$
(III) $b_{r}(s)=(s+1)(s+ \frac{3}{2})(s+\frac{4}{2})\cdots(s+\frac{n+1}{2})$ $(r=n)$
(IV) $b_{r}(s)=(s+1)(s+ \frac{2n-2}{2})$ $(r–2)$
(V) $b_{r}(s)=(s+1)(s+3)\cdots(s+2n-1)$ $(r=n)$
(VI) $b_{r}(s)=(s+1)(s+5)(s+9)$ $(r=3)$
$S(\mathfrak{n}_{I}^{-)}$ $\langle, \rangle$ $\langle f, g\rangle=(^{t}g(\partial)f)(\mathrm{O})$ , $f,$ $g,$ $h\in S(\mathfrak{n}_{I}^{-)}$
(i) $\langle \mathrm{a}\mathrm{d}(u)f, g\rangle=\langle f, \mathrm{a}\mathrm{d}(^{t}u)g\rangle$ $(u\in U(\iota_{I}))$ ,
(ii) $\langle f, gh\rangle=\langle^{t}g(\partial)f, h\rangle$ ,
(iii) $\langle x_{-}\beta, x_{-}\beta’\rangle=\delta_{\beta,\beta’}\frac{2}{(\beta,\beta)}$ $(\beta, \beta’\in\triangle^{+}\backslash \triangle_{I})$ ,
(iv) $\langle fg, h\rangle=\langle f\otimes g, \triangle(h)\rangle-$
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. $\triangle=-(^{t}\cdot\otimes^{t}\cdot).\triangle(^{t}\cdot)$ $\triangle$ : $U(\mathfrak{g})arrow U(\mathfrak{g})\otimes U(\mathfrak{g})$ ( $\triangle(x)=x\otimes 1+1\otimes X$




$\langle$ , $\rangle_{q}$ weight vector $f,$ $g$
$\langle f, g\rangle_{q}=(q^{-1}-q)^{\mathrm{d}\mathrm{g}f}\mathrm{e}(f*,{}^{\tilde{t}}g)$
. $(, )$ .




(ii) $\langle \mathrm{a}\mathrm{d}(u)f, g\rangle_{q}=\langle f, \mathrm{a}\mathrm{d}(^{t}u)g\rangle_{q}$ $(u\in U_{q}(1_{I}))$ .
(iii) $\langle \mathrm{Y}_{\beta}, \mathrm{Y}_{\beta}’\rangle_{q}=\delta_{\beta,\beta’}[\frac{(\beta,\beta)}{2}]_{q}^{-1}$ $(\beta, \beta’\in\Delta^{+}\backslash \Delta_{I})$ .
(iv) $\langle fg, h\rangle_{q}=\langle f\otimes g, \triangle(h)-\rangle q$ . ’.
3:2.‘ $\triangle(U_{q}(-\mathfrak{n}_{I}^{-}))\not\subset U_{q}(\mathfrak{n}_{\tau}^{-})\otimes U_{q}(\mathfrak{n}_{I}^{-})$ (iv) .
. .$\cdot$ .:





$\langle^{t}..g.(\partial)f, h\rangle_{q}=\langle f, ’...gh\rangle q$ $(f,.h\in U_{q}’-(\mathfrak{n}_{I}-))$
$-$ :...
${}^{t}g(\partial)\in \mathrm{E}\mathrm{n}\mathrm{d}_{\mathbb{C}(q)}(U(\mathfrak{n}^{-})I)$ \leq -- .
. – . , . $g=\dot{\mathrm{Y}}_{\beta}(\beta\in$
$\triangle^{+}\backslash \triangle_{I})$ .
\beta =\alpha ’ , $\mathrm{Y}_{\beta}=F_{i}\text{ }(1.1)$ ${}^{t}\acute{\mathrm{Y}}_{\beta}(\partial)=[d_{i_{0}}]_{q}^{-}1r_{i\text{ }}\prime \text{ _{ }}$ .
$\beta>\alpha_{i_{0}}$’(7)- , $\mathrm{Y}_{\beta}=c\mathrm{a}\mathrm{d}(F_{i})Y_{\beta’}(\beta’=\beta-\mathfrak{p}\alpha_{i})$ $i\in I$ $c\in \mathbb{C}(q)$
$\text{ }..\text{ ^{}-}\mathrm{a}$
${}^{t}\mathrm{Y}_{\beta}(\partial)=c(^{t}\mathrm{Y}_{\beta^{l}}(\partial)\mathrm{a}.\mathrm{d}.(E_{i})-,q^{\beta’}i\mathrm{Y}(hi)t\beta^{l}(\partial)\mathrm{a}\mathrm{d}(E_{i}))$
$f,$ $g\in U_{q}(\mathfrak{n}_{I}^{-})$ weight $\mu,$ $\nu$ weight vector , ${}^{t}g(\partial)f$ weight
$\mu-\nu$ . ${}^{t}f_{q,r}(\partial)f_{q}^{S},r+1(s\in \mathbb{Z}_{\geq 0})$ weight I $s\lambda_{r}(=-2S\varpi i\text{ })$
. . .:.
34. $i\in I$ ,
${}^{t}f_{q,r}(\partial)\mathrm{a}\mathrm{d}(E_{i})=\mathrm{a}\mathrm{d}(Ei)\iota f_{q,r}(\partial)$ , ${}^{t}f_{q,r}(\partial)\mathrm{a}\mathrm{d}(F_{i})=\mathrm{a}\mathrm{d}(..(F_{i}){}^{t}fq,r(\partial)$ .
16
. $y\in U_{q}(\mathfrak{n}_{I}^{-})$ $\mathrm{a}\mathrm{d}(E_{i})(f_{q,r}y)=f_{q,r}\mathrm{a}\mathrm{d}(E_{i})y,$ $\mathrm{a}\mathrm{d}(F_{i})(fq,ry)=f_{q,r}\mathrm{a}\mathrm{d}(F_{i})y$
3.1 (ii)




$\tilde{b}_{q,r,s}\in \mathbb{C}(q)$ . ri $\mathrm{a}\mathrm{d}(E_{i})(i\in I)$
$\tilde{b}_{q,r}(q_{i0}^{s})=\tilde{b}_{q,s}r$, $\tilde{b}_{q,r}(t)\in \mathbb{C}(q)[t]$ . $\tilde{b}_{q,r}(.q_{i}.0)s$
$b_{q,r}(s)$ .
35. $(L_{I}, \mathfrak{n}_{I}^{+})$ $f_{r}$ $b$
$b_{r}(S)= \prod_{j}^{\Gamma}=1(S+a_{j})$ . $q$ ( )
$b_{q_{\Gamma}},(S)=j=1 \prod qi^{+a}\mathrm{o}[_{S}sj^{-1}+aj]_{q}i_{0}$
. ..
3.6. $B,$ $C$ $a_{j}$ $\in\frac{\mathbb{Z}}{2}$ , $q_{i_{0}}=q^{2}$ $q_{i_{0}}^{S+1}a_{j}-4^{-}\supset-$
$[s+a_{j}]_{q_{i_{\text{ }}}}$ ( $\mathbb{C}(q)$ .
35 type $b_{q,r}$ .
. , . .
\S 4. $b_{q,r}(s)$
.
4.1. $f_{q,r}$ $U_{q}(\mathfrak{n}^{-})$ center . $U_{q}(\mathfrak{n}_{\tau}^{-})$ center .




(2.1) $f_{q,r}=cf_{q,r}F_{i\text{ } }c\in,\mathbb{C}(q)$ . – , $r_{i\text{ }^{}J}(\mathrm{Y}_{\beta})=\delta_{\beta,\alpha_{i_{\text{ }}}}$
$r_{i\text{ }^{}\prime 2\prime 2}(F_{i\text{ }}fq,r)=r_{i}(f_{q,r}Fi\text{ })=(q_{i_{0}}^{2}+1)r_{i_{\text{ }}^{}\prime}(f_{q},r)(\neq 0)$
, $(q_{i_{0}}^{2}+1)r_{i\text{ }^{}\prime}(f_{q,r})=C(q^{2}i_{0}+1)r_{i_{\text{ }}^{}\prime}(f_{q},r)$ . $c=1$ .
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$f_{q,r}$ highest weight vector $\beta\in\triangle^{+}\backslash \triangle_{I},$ $y\in U_{q}(\mathfrak{n}_{I}^{-)_{-\mu}}$
$\iota_{\mathrm{Y}_{\beta}(\partial)(}f_{q,q,r}^{n}ry)=q\mathrm{Y}(\beta,\mu)t\beta(\partial)(f^{n})y+fq,r\mathrm{Y}nt(\beta\partial)y$ (4.1)
, 4.1 :
${}^{t}\mathrm{Y}_{\beta}(\partial)(f^{n}q,r)=qi0[n-1n]_{qi\text{ }}fq,rn-1\iota_{\mathrm{Y}_{\beta}}(\partial)fq,r$ . (4.2)
$b$
$q$ .
$L_{I}$-orbit $C_{P}$ highest weight vector $f_{p}$
$(L_{(p)},\mathfrak{n}_{()}^{+})p$ , $f_{q,p}$ $q$ . $((L_{(p)}, \mathfrak{n})(+p)$
[22], [23] ) $f_{q,p}$ $b$ $b_{q,p}$ , $b_{q,r}$
.
$b_{q,1}$ . $f_{q,1}=cF_{i_{\text{ }}}(c\in \mathbb{C}(q)^{*})$
${}^{t}f_{q,1}(\partial)f_{q}s,+11=C^{s+2}[di\mathrm{o}]_{qi}-1r_{i_{\text{ }}^{}\prime}(F^{s+}1)0=c^{2}[d_{i_{\text{ }}}]_{q\text{ }^{}-1S}q_{i0}[_{S+1}]qi0(cF_{i})^{S}$
, $b_{q,1}(s)=c[2di0]^{-1}qq_{i0}^{s}[s+1]_{q_{i\text{ }}}$ .
$2\leq p\leq r$ , $b_{q,p}$ $b_{q,p-1}$ . $\langle f_{q}^{s+1},p’ f^{s+1}q,p\rangle_{q}=$
$b_{q,p}(s)\langle f^{S}q,p’ fq,pS\rangle_{q}$ $\langle f_{q,p}^{S}, f_{q,p}^{s}\rangle_{q}$ $\langle f_{q,p-1}^{s}, f_{q,p-1}^{s}\rangle_{q}$ .




(C2) : ${}^{t}\mathrm{Y}_{\beta_{p,\mathrm{j}}}(\partial)f_{q,p}=c_{p,j}\mathrm{a}\mathrm{d}(u_{p},j)f_{q},p-1$ .
(C3) : ${}^{t}\mathrm{Y}_{\beta_{\mathrm{p},\mathrm{j}}}(\partial)f_{q},p-1=0$ .
$c_{p,j}\in \mathbb{C}(q)$ type . 3.1 (ii), (4.1),
(4.2) , $s\in \mathbb{Z}_{\geq 0}$ $\langle f^{s}q,p’ f^{s}q,p\rangle_{q}=C(pS)\langle fq,p-1’ f^{S}S\rangle_{q}q,p-1$ $c_{P}(s)\in \mathbb{C}(q)$
.
$b_{q,p}(s)= \frac{c_{p}(S+1)}{c_{p}(_{S)}}bq,p-1-(S)$
, $b$ $b_{r}(s)$ .
$\mathfrak{g}=\mathfrak{s}\text{ _{}2n}$ . $(L_{(p),(}\mathfrak{n}^{+})p)$ $q$ $U_{q,p}$ $\mathrm{Y}_{\iota j}(1\leq$
$i,j\leq p)$ $U_{q}(\mathfrak{n}_{I}^{-})$ . root $\alpha_{i},$ $\beta_{ij}$ $U_{q}(\mathfrak{n}_{I}^{-})$
$\mathrm{Y}_{ij},$ $f_{q,p}$ 22 .








$\langle f_{q,p}^{s}, f_{q,p}^{s}\rangle_{q}=q^{\frac{s(s+2p-s)}{2}}\prod_{=i1}[i+p-1]_{p}\langle f^{s}q,p-1’ f^{s}q,p-1\rangle_{q}s$




$f_{q,p}$ (Cl) [7] .
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